Background and aims. Temporomandibular disorders (TMDs) are the most common condition affecting the tem-
Introduction emporomandibular disorders (TMDs) are defined as signs and symptoms in the temporomandibular joint (TMJ), muscles of mastication and related structures. 1 A multifactorial disease, TMD has a controversial etiology. 2 It results from psychological factors, 3, 4 malocclusion, 5, 6 oral parafunction, 5, 7 oral habits, 5, 8 trauma, 5,9 occlusion, 5,10 and stress. 5, 9 A variety of signs and symptoms, such as pain-particularly in the muscles of mastication, muscular dysfunction, TMJ sounds (clicking and crepitus), headaches, earaches and occlusal dysfunction have been attributed to TMDs. 5 The prevalence of TMDs has been reported to be from 6% to 68% in various studies, 11 mostly because of differences in diagnostic methods and the type of the study. Aging T and different clinical situations also play important roles in the severity of its signs and symptoms. 3 In the study of Casanova-Rosado et al, 12 gender, bruxism, stress, unilateral chewing and tooth loss were the most important factors associated with TMDs in adults. 12 It has been shown that gender and low selfconfidence, compared with dental factors, have a significant effect on TMDs in adolescents. 13 In addition, unilateral chewing and clenching can increase the risk of pain, TMJ sounds and limitation of jaw movement. 14 As late diagnosis of TMDs may result in irreversible and destructive effects on the TMJ, its early evaluation plays a crucial role in the treatment process. 15, 16 In addition, increasing public need for comprehensive oral health care has resulted in a higher demand for TMDs treatment; therefore, epidemiological information including rate, distribution and etiology of TMDs in the population is valuable. In Iran, however, there are spare data on the epidemiology of TMDs. Basafa and Shahabee 17 have reported a prevalence of 22.1% for TMDs among Iranian medical and dental students. Therefore, we carried out the present study to epidemiologically evaluate the signs, symptoms and related factors of TMDs in a group of Iranian adolescents.
Materials and Methods
This descriptive cross-sectional study was done on a sample of high school students (400 girls and 400 boys) selected from seven districts of Mashhad, Iran, using the cluster sampling method. This study was approved by the Research Ethics Committee of Mashhad University of Medical Sciences (No. 86743). Informed consent was given by the parents before the inclusion in the study.
The girls were examined by a female dentist, and the boys were examined by a senior dental student. Before the study, the examiners took part in a clinical calibration exercise with the principal investigators. After 20 adolescents were examined twice for reliability, agreement between the first and second examinations was found to be good. The examiners completed questionnaires and performed the clinical examination. The questionnaires were then evaluated by two pediatric dentists and a prosthodontist and found to be valid. The questionnaire included items of patient history: ear, nose and throat (ENT) infections; oral trauma; orthodontic treatment; and headache. The muscles of mastication were examined clinically, and the TMJ (including joint sounds and pain) and related etiological factors of TMDs were evaluated: malocclusion, premature contacts and parafunctional habits.
The data were analyzed with the Chi-square and Fisher exact tests. Multivariate analysis was performed using stepwise logistic regression. Statistical significance was based on probability values of <0.05.
Results
The prevalence of TMDs was 34.7% in the studied group of adolescents. Data revealed a clear predominance in girls (40.5%) compared with boys (29%) (P = 0.001). The frequency of clicking, myofascial pain and TMJ pain in subjects with TMDs was 74.1%, 67.6% and 35.2%, respectively. Table 1 shows the frequency of ENT infections, oral trauma, orthodontic treatment and headache history. There was a significant difference between subjects having a history of ENT infections with and without TMDs (P = 0.001). However, there was no significant difference between subjects with or without TMDs having oral trauma, orthodontic treatment and headache histories.
Malocclusion
Malocclusion was found in 65.1% of the subjects. According to the data, the role of malocclusion (66.2% in subjects with and 64.4% in those without TMDs) was not significant. Deep bite malocclusion was the most frequently associated condition ( Figure  1 ).
Premature contacts
Premature contacts were seen in 35.7% of the study group (39.9% in subjects with TMDs and 33.6% in those without). The occlusion was evaluated in maximum intercuspation and in working, nonworking and protrusive movements. Those who had TMDs showed significant premature contacts in protrusive movement and maximum intercuspation (P = 0.000). The highest frequency of premature contacts was seen in maximum intercuspation in both subgroups ( Figure 2) .
Parafunctional habits
Of all studied subjects, 68.1% had parafunctional habits (70.5% of subjects with TMDs and 66.8% of those without), and there was no significant difference between those subgroups (P = 0.301). Excepting nail and lip biting and resting head on the hand as parafunctional habits, clenching and bruxism had a significant relation to TMDs (P = 0.001). Lip biting and resting head on the hand were the most frequent habit in both subgroups (Figure 3) .
The results of logistic regression showed that clenching was the most important predisposing factor in TMDs. Statistically, the possibility of TMDs in people with clenching was 2.6 times that of the population as a whole. Premature contacts in protrusive movement and bruxism followed in frequency ( Table 2) .
Discussion
This study evaluated the signs, symptoms and related etiologic factors of TMDs in a group of high school students in Iran. The prevalence of TMDs was found to be 34.7%, which is lower than those found in similar studies in an Italian population (54.3%), 18 Mexican adolescents (46.1%), 12 Brazilian adolescents, 1 or the American population, 19 and higher than those found in Japanese 20 or Brazilian adolescents. 21 Joint pain was seen in 35.2% of the studied group, which is more than that in Japanese adolescents (16%). 14 Also in the present survey, 67.6% of subjects with TMDs suffered from pain in the muscles of mastication, which McDonald defined as a TMDs symptom. 22 Of all subjects in our study, 74.1% showed clicking, which is more than that of Japanese adolescents, 14 Brazilian adolescents 23 or of Iranian dental students in another study. 17 It has been reported that joint sounds are diagnosed as one of the most prevalent symptoms in children.
13, 15 Our results also showed that the proportion of females with TMDs (40.5%) was significantly higher than that of the male subgroup (29%), in agreement with several other studies. 1, 18, 21, [24] [25] [26] [27] Some further studies have,
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. Types of malocclusion in the studied population. however, shown no differences between genders, 23, 28 and Motegi et al 20 concluded that the gender factor does not have any significant effect on TMDs. In other words, if there is any difference between sexes, it is because women tend to have check-ups more frequently than do men. 20 In this regard, hormonal differences of genders have also been suggested as an important factor in TMDs. 20 Our findings showed that deep bite, open bite, crossbite and edge-to-edge malocclusions did not have any significant associations with TMDs; this was also concluded in several other studies. 16, 17, 21 Despite these results, there are studies that indicate different types of malocclusions have a significant effect on TMDs. 16, 20 Except lip and nail biting and resting the head on the hand as parafunctional habits, clenching, premature contacts during protrusive movements, and bruxism had a significant association with TMDs. The relationship between parafunctional habits and TMDs was also demonstrated previously, 19 although several studies found no such relationship. 16, 21, 24, 29, 30 According to the results of this survey, TMDs are prevalent among Iranian adolescents, with a clear female predominance. TMDs decrease the quality of life, 31 and pose treatment challenges for the dentists. Therefore, every effort must be made for prevention and early diagnosis of TMDs. Raising public awareness of the issue especially in schools among the adolescents and their parents by means of pamphlets and other media should be considered.
